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PROBLEM STATEMENT
Software development is a challenging field of engineering. One of the many challenges of accurate determining is when a specific project will be completed. This paper does a trend analysis on the number of tickets opened and completed during a period of 6 months for a specific product being developed by Digarc. With this analysis, the resulting trend should be able to predict when the project will be completed.
MOTIVATION
In the software development career field, accurate predictions for the completion of projects are important. Accurate prediction can lead towards better time and resource management of the development and quality assurance teams. It can also allow the sales and marketing teams to promise new features and software with a reasonable probability of deliverance. Many factors go into these predictions including accurate specifications for the new feature or product as well as understanding the difficulties in bringing a new feature or product to completion.
While it is the developers' job to prediction how long the engineering process of the new feature will take, this task is made difficult when accurate specifications are not given. On large projects as the one presented in this paper, not all the specifications can reasonably be provided before development begins. As specifications are created, the amount of tasks that the developers are required to do will grow. Tracking these tasks as they are created and completed are even more vital in this situation so a trend of the work can be determined and an informed prediction can be created.
MATHEMATICA DESCRIPTION AND SOLUTION APPROACH
Many programs are available for tracking the status of tasks needed to be done to complete a software engineering project. For the project looked at in this paper, Target Process, a product of Target Process Inc, is being used. Target Process tracks, among other things, the state of each task at any given time. We were able to export the number of tasks for the specific project looked at in this paper in each of the various states. While, the software tracks many states vital to the software development process, only the Open, Done and Total count of tasks for each day is looked at in this paper.
The values, which can be found in Appendix A, were imported in Excel and the following graph was generated. 
The equation for the Total tasks is the following:
= −5 * 10 −6 4 + 0.0019 3 − 0.1944 2 + 7.9342 − 64.046.
We hope that it is possible to calculate the date when the project is likely to be completed using these trendlines. Since the most obvious definition of the project being completed is that all the tickets are in the Done state, we set the equations for Done (equation 2 
We start by moving both sides of equation (4) to the left side: 
and then multiply (5) by 1000000 to remove the fraction which should give us the following: 9 4 − 3200 3 + 321000 2 − 11003100 + 85779000 = 0.
However a one-digit misprint led us to a wrong equation: 9 4 − 3200 3 + 321000 2 − 1003100 + 85779000 = 0.
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We analyze both equations (6) and (7) to show the role of a one-digit misprint for the solution of the considered problem. We begin with the wrong equation (7).
One can use WolframAlpha to find the roots of polynomial equation (7) 
Since none of the roots of (7) are real, no solution exists over the real numbers.
Alternatively, one can use a standard technique to come to the same conclusion about the roots of equation (7). Substitute x with y + 800/9 in (7) to eliminate the cubic term:
85779000 − 1003100 ( + 800 9 ) + 321000 ( + 800 9 ) 2 − 3200 ( + 800 9 ) 3 + 9 ( + 800 9 )
Write the depressed quartic polynomial equation (9) 
Then reduce equation (10) to two quadratic equations, find their roots ( = 1, 2, 3, 4) , and then define the roots of equation (7) 
Express the left-hand side of (11) as a square: ) + 2 to both sides of (12), where λ is a nonzero constant to be determined later: 
Collect the right hand side of (13) in terms of y: 
As ≠ 0 we complete the square on the right-hand side of (14): 
To express the right-hand side of (15) 
It is easy to see that a nonzero root λ of equation (16) exists. We can use the depressed cubic "equivalent" of (16) generated by a linear substitution = − 317000/81 such that the coefficient for 2 is 0, applying Cardano's method and formula (see Appendix B) to find λ ≠0 which satisfies equation (16). Afterward we use the value of λ=λ to obtain the following equations from (15): 
Quadratic equations (17) lead to the four roots ( = 1, 2, 3, 4) of equation (10) By WolframAlpha we find the roots of polynomial equation (6) 
Thus all the four roots of (6) are real. We can apply the above used standard technique to come to the same conclusion about the roots of equation (6). Substitute x with y + 800/9 in (6) to eliminate the cubic term:
85779000 − 11003100 ( + 
Then reduce equation (20) to two quadratic equations, find their roots ( = 1, 2, 3, 4) , and define the roots of equation (6) 
Express the left-hand side of (21) 
As ≠ 0 we complete the square on the right-hand side of (24): 
To express the right-hand side of (25) as a square, use any nonzero value of λ such that: 
It is easy to see that a nonzero root λ of equation (26) exists. To find it we use the depressed cubic "equivalent" of (26) generated by a linear substitution = − 317000/81 such that the coefficient for 2 is 0, and we apply Cardano's method and formula (see Appendix B). Then we use the value of λ=λ to obtain the following equations from (25) 
Quadratic equations (27) lead to the four roots ( = 1, 2, 3, 4) of equation (20) With the wrong equation only one conclusion is found. That conclusion is that due to the nearly random nature of the data, the polynomials that are generated from it cannot be used to accurately predict a completion date. This result is not unexpected as the very nature of software development can be varied and difficult to quantify. The conclusion based on the correct equation is absolutely different: four real solutions are found. It is up to the company management to decide which one of them is more suitable in the considered case.
If this prediction were to be as easily quantified as was being attempted in that paper, some development prediction algorithm would probably have already been created and used by management to determine how long a project should take, and developers would not be needed to make these predictions.
CONCLUSIONS AND RECOMMENDATIONS
As the results show, creating a formula to provide an accurate prediction for the completion of a software development project is not an easy task which can depend on a one-digit misprint.
Experienced developers learn to anticipate the challenges and pitfalls of development, but the predictions are still a guess that can still be wrong on many reasons. Some of these reasons include but are not limited to not having full specifications for the project at the start, not understanding the requirements, detailed level of the code being created or modified, and unexpected side effects of modified code. It is the developers' job to learn to account for these and other factors, and try to give as accurate prediction as possible. Here the cube roots presented as radicals are defined to be any pair of cube roots whose product is − 3 , https://en.wikipedia.org/wiki/Cubic_function#Cardano's_method .
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